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Shaking table test study on a seismic strengthening adobe-wall-shielding and
timber-structure-bearing dwelling

ZHOU Tiegang', ZHU Ruizhao', ZHU Lixin®, YU Wen>, ZUO Deliang’

( 1. School of Civil Engineering, Xi'an Univ. of arch. & Tech., Xi'an 710055, China;
2. China Academy of Building Research, Beijing 100013, China )

Abstract: The traditional dwelling of timber-structure-bearing and adobe-wall-shielding is widely distributed in our country. The
practical earthquake damage shows that timber structure nodes are prone to damage and adobe wall to crack. Outside the wall, there
are even collapse phenomenon. This paper puts forward the following reinforcement measures: reinforce the joints by using flat iron,
thin plate and angle steel; notch horizontal groove both inside and outside the adobe wall and set the reinforced mortar in the groove
to strengthen the adobe wall horizontal shear capacity and the wall is tied with the timber structure in a reliable way. In order to
verify the effectiveness of the above measures, building reinforcement model of single-storey, two bays and 1/2 scale were made and
a shaking table seismic simulated test was carried out. Shaking table test results show that: the walls are not damaged under the
7-intensity fortification earthquakes .Crack is slight under the Magnitude 8 fortification earthquake. The maximum displacement
angle of the model is 1/61 and the wall cracks are more under the Magnitude 8 seldom occurred earthquake, but adobe don't appear
peeling phenomenon and the wall can continue to load due to the constraint is better. During the test, the reinforced timber structure
help didn't damage and worked well together with the wall. The reinforcement model can achieve the design objective of operational
under small earthquakes, repairable damage under medium earthquakes, and collapse prevention under large earthquakes.

Key words: traditional dwelling; shielding adobe wall; timber structure; seismic reinforcement; shaking table test
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Tab.l1 Similitude ratios of model
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Fig.1 Design of model
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Fig.2 Reinforcement of timber structure node
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Fig.3 Drawing of sheet-steel
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Fig.4 Drawing of reinforced mortar in the groove
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Fig.5 Drawing of the timber column
tied with the wall
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Fig.6 Photographs of model cracks
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Tab.2 Natural frequencies of model
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Tab.3 Peak values of displacements

=] R D RBE O WK

MR e rgal RBimm B mm RrR/mm (RS f
173 1632  18.04 17.76 1/849

EL Centro i 347 28.63 3372 32.09 1/287
Xl 520 4312 5458 5022 1/168
691 6281  82.61 7481 1/73

810 73.07  98.88 90 1/57

173 9.82 1074 10.04 1/1780
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L 347 1723 2356 2146 1/231
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